By use of a CdTe crystal coupled to newly designed, low power electronics, we have developed a new personal radiation chirper that is superior to existing instruments. The device emits audible chirps or beeps at a rate proportional to the photon radiation exposure to the wearer. The device is small (6.2 cm high by 3.2 cm wide by 1.7 cm thick) and of low mass (50 grams) and is made to be clipped to the shirt collar of the wearer. The instrument has long continuous-use battery life and is sensitive over a large photon energy and exposure rate span.
I. INTRODUCTION
When working in facilities that process or use large amounts of radioactive materials, it is a good safety practice to carry or have radiation survey instrumentation while in the work area. Due to the large size of such instruments, smaller, and more convenient, radiation warning devices, sometimes called "chirpers," were designed many years ago. These "chirpers" could fit easily into a man's palm or clip to a shirt pocket or waist belt. The instruments gave off an audible chirp or beep, with a chirp rate proportional to the photon exposure rate to the wearer. These instruments generally had as a radiation detector a gas filled Geiger-Muller (GM) tube. Appropriate electronics amplified the radiation signal from the detector and applied it to an integration circuit. After a given radiation exposure, as monitored by the integration network, a signal was applied to an audible device that warned the wearer that a given radiation exposure had been encountered. Figure 3 shows the chirper response as a function of photon energy. For low photon energies below 100 keV, the 300-kV x-ray machine in the H-1 Dosimetry Section at LASL was used with appropriate aluminum filters and elemental radiators. The radiators and their respective K x-ray energies were: Ba, 33 keV; Gd, 44 keV; Yb, 54 keV; Ir, 67 keV; Pb, 77 keV; and Th, 96 keV. The high point at lead (77keV) on Fig. 3 repeated each time, so we feel it is real. The absolute exposure rate at each x-ray energy was measured with a free air ionization chamber. Above 80 keV the sensitivity response is flat out to at least 60Co energies (average 1.25 MeV). The response at 0.662 keV (137Cs) and 1.25 MeV was measured at the LASL Radiation Instrument Calibration Range. The data of Fig. 3 were acquired by feeding the electronic chirper pulses into a timer/scaler. Each data point is an average of three measurements. latest prototype has a crystal that is 2 mm cubed. (See Fig. 2) The data of Fig. 3 Photon Energy (keV) Fig. 3 . Sensitivity data for the chirper as a function of photon energy. The CdTe crystal had a 0.05 mm thick Cu foil for electrostatic shielding. Results of removing this foil, as well as lowering the energy discrimination threshold, are described in the text. The essentially monoenergetic photon sources used in determining this data are also detailed in the text.
